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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a laser device and a laser annealing 

method, with which the crystalline semiconductor film of great crystal 

particle size can be provided and the running cost is reduced. 

SOLUTION: The fixed laser of easy maintenance and high durability is used 

as a laser and further made into linear laser light and throughput is 

improved so that the production cost is reduced as a whole. Further, by 

irradiating the front and back of an amorphous semiconductor film with such 

laser light, the crystalline semiconductor film of great crystal particle 

size is provided. 
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0l£E^^i^5f»J^ta^„ £CD#iiJ£ftfc I/— tf-?t«-> 
'J > HU*;H/>X5 0 3tCJ;i9$?»JC^f6]lc»tiJ$ 
ftSo C15LTI/— tf-3fctt->U >KUMU>X7I/ 
5 0 2, 5 0 3 h U ^XtSC^tlSnS. 

[0 0 4 7] fU, V- if-fttei/'J >FU*;H/> 
X'5 0 4lri0-a.*^$tl-5). ^-©Kl, ->U>H'J* 
;i/l/>X*5 0 4C0jS^{Ci/'J > h*'J*Jl/l^>X5 0 55: 

[0 0 4 8] ■€■©», !f-3tttA-7 5 7-5 0 6 
JCAIH-t, CC-CU-if-3t«B-*l/-if-^5 0 7 
t^-^U-if-^5 0 8<!:lC^3t$tl-5. fLT, IB 
-^CV-if-^5 0 7 1*5^-5 0 9. 5 1 0TRSt$ 
ft. S'U>KU*;H'>X5 1 l$:fflo/t^, 
«#H4 0 3bC0S®lca-r-5„ 

[0 0 4 9] A-7S7-5 0 6T^nfc^ 

tf-^5 0 8IJ5 7- 5 1 2. 5 13, 5 14 
TSWSft. ->U>HU*;i/U>X*5 1 5SIo&». 
S«4 0 3a££aLT#&K¥3M*19t4 0 3bco»®(c 

.[0 0 5 0] c©t*. nmmmi tH«ts«oflWt ■ 



(7) 
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ft) <Di$M<m> x'J>h , 'JA;H/>X7K5 0 2, 
->U >h*U*;H/>X5 0 4R^iJ > ku*;pu>x 
5 1 5TfT^n-5. _hfB U — tf— yt<D3:ZJ3lt>} 

5 0 3. yU>K l J*;H/>X5 0 5Rtf >'J > KU # 

[0 0 5 1] UA±0<toir. *2ll6«*«K:«fcft«. 

<t^pJjtMT$>0. fiO, ^CDU-+f—ft£^5j%T|g- 
^U— tf-3tRCX^-*U— tf-*C#*LT. #H,R 

[0052] mmmm 3 j ^i^ioiift 2 1 s 
sia&i?. K®£SS3 BiiSTi/- tf— t— — jvr&m 

[0 0 5 3] H 6 li^llSiCffl l»5 1'-tf-SliiD 
**&£<!!!]®74>£j|fc0T&3. Nd : YAGU— tf— 

6 0 l*58«Rfr*U— !f— 3CI4, A-757-6 0 
2»C-«fct>T#*£n*. tits, iSlSWNd : YA 
GIx— tf— 6 0 lT-ffi^SnfcS*feCD-gPtt/\-7S 
7-6 0 2(CfiJiiT-5H9tC!Sfi3 5 5 nmODfg 3 iSSslijfc 

[0 0 5 4] £f\ A-7 5 7-6 0 2,SrSi®Lifcl/— 
If—* (SB— tf-*£ft-5) 14. ->U>h*U*JU 
1/>X7H 6 0 3. 6 0 4. ->U > K U M1/>X6 
05. 606. 57-6 0 7, ->U > H U Ml/>X6 
0 8. IWO 9a£ii£E&LT. »I¥i#l6 0 9b 

[0 0 5 5] 3**5, ft»lft£#ll*i|&i*#«t6 0 9blC 

iOX$tl^)igjl(r^^Tt40 2CD7t^©gffiB^i|^<iT 

[0 0 5 6] £ft, A-7S7-6 0 2TSWStlfcl/ 

— tf-* (ms-^u— tf-^t^-s) mmmm^^ 

tSi&m%zm§£6 1 OtCioT. ifc«2 6 6 nmCD|4^ 
iSi&IC^g^tl&o ^-CD^. 5 7-6 11. ^'J>KU 
MI/>X7H6 12, 6 13. ^U>KU*JH^> 
X614. 615. 5 7-6 16. ^ U > K U # JUx > 
X 6 1 7 £&E& LT. #&*¥4»ftlg 6 0 9 bO^jglC 

[0 0 5.7] ftii, *KttC#Aft3N*#K6 0 9blr 

[0 0 5 8] W±CDJ:7lC. **K»»Ttt. #AK¥ 
^#^©:»[g{C*fLTi£ft2 6 6 nmC7)^4 ?SllSj££Bg 



ttU #a«¥*M<5iIl;31}bTifiEfi3 5 5nm0 

^3igi§is?r^w-rs^{i#®:^-5. ft*s, *nmm 

ttlcSDXLTi3< il/- tf— 7n— JICOXJV— -fy 
[n]Jt-r-5©T$f2; L^. 

[0 0 5 9] »&6 0 9a##7X«ffiT<&-5«£. j& 
62 5 0 nmttjS<J;D&&gcD@^*tegj§Lft<ft 

Mx.il. 3 — - >5^4±CD# 1 7 3 711 (1. lm 
mffi) «#<J2 4 0 nm^eSjgL-te*. 3 0 0nmT 
i&3 8%. 3 5 0 nmTl58 5%. 4 00nmT89 0 

«£ttaS-&U— tf-*£LT. Ufi3 5 0 nmKJ: 
(»£L<«j£S4 0 0 nm£(_h) 01/-1f-Jl««l> 

[0 0 6 0] fi^T. ^MJBIBOJtiKlHffU— tf- 
tLTNd : YAGU-lf-SIU. 
^j££ftft*«<hLT#7X*«£fflV><5*§£, £&£ 

2ig-r*J8^*U— tf-*£g§ 3 ft d £*«S 

[0061] ^xcDct^tc. asotjftsfcia^ftH* 

n*U— tf-* (?g-^-if-*) £«Etcfl8W£*i 

su—tf-* tf-*) .ioftfifta>4 6-a-* 

[0 0 6 2] £43. *3!Jg»HTK. -aOlz-tf-t 
KMmt-tZls— tf-**7>*UTffl^TU-5*t. £ft 
-5> i£:fi <D U— tf-* * ffi ?jT -5 -^ CD l^— tf - * ffl (,» -5 

[0 0 6 3] 

[*ssw c*ssfiai i 3 *5&w<Dnmm&m7 ~i9 * 

[0 0 6 4] 07 (A) IC43HT. £«7 0 1 Kttn- 
->^ttC0# 7 0 5 1 7 3 7 77 7 7. ft £ fC 

-r^77;ftt*©^7X*«©ft&ir. #uifi/>fi/ 

7*U—h (PET) . !tiijlfl/>t7^1/-h (P 
EN) . #Ux-^;Hf;U7*> (PES) fti**^W 
S77 Sr * L ft t, v^T ^ X ; ^ r7 S« £ ffl ^ ^» CI t UPC # 

[0 0 6 5] fit, Ifi7 0 lCDTFT^^fi£T-5^ 

ftt*CDT*M7 0 2^^fiE"T-5. *liiS0iJT-t47 p 7XV 
CVDfeTS i H 4 , NK3. .N20^ 6ff«**l**it 
gflS"> 'Jn>M702a$rlO~200nm (Jf^L<t4 
5 0~ 1 0 Onm) , mmzS i H 4 . N 2 075>3fP^^n 
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•5K{kSfb*^{k->Un>M7 0 2 b£5 0-2 0 0 n 
m L < 1 0 0 - 1 5 0 nm) ©J?$ ICfKSJgfiJtT 
-5. 

[0 0 6 6] «{taft:->«J n >M«^3f5©¥fr¥«S« 

I&7 0 2 af4, S i H 4 £l OSCCM, NH 3 £10 0SCC 
M. N 2 0£2 0SCCM£LT£f£^Ki9AL, *«i&S3 
2 5^. £j&JBE*j4 OPa, 1&nmtl®&0. 4 1W/c 
m*. tt«»£ft6 OMHz.hT-5. RftS<t;**ft 
->U n>flj|7 0 2 bl4. SiH 4 £5SCCM. N20*12 
OSCCM. H 2 £l 2 5 SCCM£ LTSfS^igAL. ££ 
*&*4 0 0r. SJtS£E*2 0Pa, Mi*gSO. 4 1 
W/cm2. &«H»*6 Olfflztr*. dtt £<7>!g|tt. 

[0 0 6 7] Sfc. mt^t-> >J 3 >J(t 7 0 2 a 

IZMtfttZ. SE-ffc^ffcx'J 3>M7 0 2 bfcPUH&^ft 

tftSft->'j3>R7 0 2 a 

[0 0 6.8] *C 25~80nm (ifSKtt30~ 

6 0nm) ©»2T#S*¥ilMM!|7 0 3£. :/^X*v 

c v d st^;^ foaac^STi^t 5. m 

Atf. :/^XyCVDffiT#J|g->'J:3>BI£5 5 nm 

©js^ic^firr-s- cat*. Tti7 0 2t#si¥' 
*#®t 7 0 3i \tmm&mvn&i&?z> z. 1. 1> 

So HUKEWi^fcgSfk^bv'Jn^? 0 2 a 

i«fl:Sfl:*3lffl:s/ 'J 3 >I81 7 o 2 b ^Xtcvd 
Sl?I«LT*R». Kl£;#X£S i H 4 . N 2 0. H 2 

mitmkfcmibi/V 3>17 o 2 bcoSiSoD^&S- 
B&<*££a*pJ«i£:fcD. fr«t«TFTCD»ttA7!y* 

[0 0 6 9] IT, £r£AKtt£$#-rS¥*ttff 

7 0 3A-S. 0 7 (B) Tj£*T*-r«fc3C!6l©»tt 

Sr*-rsatt¥**e 704-708 ^j^fig-r-s. 0 1 

0 (A) ttd<0«lBKiJ^iAtti|s«»#JB7 0 4, 7 0 

5<D±mmx'&io. mwzsi 1 (a> itzmvt^m&m 

7 0 8©±ffl0€r^-r. 

[0 0 7 0] 0 1 OiiJ:tfBl 1 tC&HT, .fttt^jgf*: 

5 0wm«Ti/j:S«t5)&^S8T*n«t*<Dj;3)5:^ 
[0 0 7 1] ;&Jc, d<Z)J;5&&tt¥ig&Ji7 0 4-7 

0 8ic»LT«aft<Diesrff5. **fb©iett. * 



ft§7 0 4-7 0 8 (CL *f-7=.-)l£ft5. Z\oV 

T0 7 (B) O^ISTStMSI^'J 3 >i^6sK4A 
tt*ifti7 0 9-7 1 ZtiWfSLZn*. 
[0 0 7 2] **!S«Tt4— 30TFTCJ})t:i/ 

tt^Wfrli^Wffiai^* ( — OfflT F T 

<«:**^) ten. mfkomyi^mfcm 

*«kOTFT*li[5«JKSS«L)tt>C!)*-t)© 
T FTi LTtiStc?-&-5 d <hfc pJj|gT£.5o, 
[0 0 7 3] ClCDt#, #I«->>j3>l0^{tl:ff- 

oTK^iaL, i~i sxaswe-r*. -eux, 

7 1 C!OJ:37SigaK->U3> 

^SWLT^S. 010 (B) i5J:tf01 l (B) 
«. -€-tl-rn^O«!gOft«ifi*fl:»7 0 9, 7 1 0*3 
<fctf 7 1 3CD±®0$-^T„ ^04>1r*^T*-r«« 7 

0 4.-7 0 5, 7 0 8tt7n*a&^feft^fti7 0 
4, 7 0 5, 7 0 8CD^:#$^^r. 

[0 0 7 4] d©J:'5a:S**»*«IUfc««7 1 4fca> 

A^TTFToy-hfta^figsnat. cotta-a 

(4*. *7««t«**J|J^:Lfct), d©«B«C«*J&«*«|-l> 

[0 0 7 5] g^T. 07 (C) T^f <fc5K, £CD«fc 

©J£t»C<7>a#;¥«#:/i7 15-7 1 9£JgfiTf-5. 0<F 
JSHTST7 1 4'ttiB**«StaLfc<H«7 1 4«t#«E 

mfc^igiWf 7 15-71 9£Jgj£'*-SttlR€acLTbi 
*. £©SB 2 7 1 5-7 1 9 (DM 

Vi\t6:Mtt.MVt<D'b<0£?tH£8 i \,\ Bio (C) (Ct4 
COttttt4JltS»tti|s*#Ji7 15, 7 1 4O±®0 
ft*-T. £&, BttCHl 1 (C) (ct4S«*i»#:)17 

1 9CD±H0£^T. 

[0 0 7 6] -C-0«. COft«!|s»#i7 15-7 19 
MoT, X^XVC VDifc^fcttX/ty^fcfeKJ:?) 5 
0-100 nm<D^$©K<b->U3>a»c«tSVX^S 

FT0Ltl>tSl (Vth) SMiHtSaWTpMM 
■^t"*^F*6#»7C^$ 1X1016—5X10 17 a toms/cm3 

[0 0 7 7] ¥W#fc#LTpS£tt#T**M4&7C* 
t(4. *<^* (B) . T;P5n9A (Al) . #'J^7A 
(Ga) ft£AJMt*JBl 3K©5£*Ji«fil6nTV>a. 

*c<t*«Tr**A«, AM«*«^®a-r-5Jc:f4'f h* 

-^&J«iLTIr>4. -f ^">K-yfeTt4> ! ^7> (B 
2H 6 ) *y-X«XtLTfflH*^« (B) ^r^jtJO-r 
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•5. 

[0 0 7 8] ffifttHl?§©n3^*;HgTFT©LDDM 

16, 7 18 fcB#?ttfcSsio-f *. ^-CDfc 
#K ^^^tfeUi'X h7X?7 2 1 a~ 7 2 1 e 

(P) (As) *ffllr>n«fi<, CCT«'J> 

(P) £SJP1"^<. 7tX7-f> (P H3) £ffl(A75: 

[0 0 7 9] ^JE£$n^7Mito«i«a{S«ftn9!7*e<M 
i«7 2 2, 72 3t.LT. COU>(P).ISH2x 

1 Ol6~5x l Ol9atoms/cm3cD|gH<frn«SH„ * 
flltfTtt. C^T?»«$nfc3Ftt**«7 2 -2. 7 

2 3KL^S*l*na!€:#4--r*^««»5cS(SO»flE* (n 

-) t«-r. f>EW«7 2 4ij, ■sacofttt 

cmm-?>)> <p) irasm^tis (07 <d> > . 
[008O] *linufc^ii«i7c**ettfk:$-a-* 

t;Tl~4B$F B 1(O^Ma^. u— *f-mmt<Di5mz3: 

U— 1f-3t (iSii2 4 8 nm) tfflir*. $tKfc:-A£ffi? 
5 ~ 5 0 H z , 

0~5 0 0 m J / c m2 i: Hfitt f- A ffl t-A- 7 
^ T'S'ia'S" 8 0~98%t LTMLT, 

STn«&n. c©iiit vxi7^7 2 o^?SLTfT 

[0 0 8 1] 0 7 (E) K*HT. y-h*ftlMSt7 2 5 

0-150 nmtLT->'j3><&-&?J'iffe^Tfl^fife-r 
•5. 0H*tf, 1 2 0 nmOJP^-C&Mfc^ftSv-'J 3 >&fr 
e>^J5Kf-5i^^o S i H4<i:N2OI'O2*^S0 

tmta*. y-hM»g7 2 5iju0j;?&f 

[0 0 8 2] -fLT. 07 (E) tC^Tcfc^lC. y- h 
**. J&glCjS UT- Jf V>« £ ti-p fcftftO Jf#i 



M (A) 7 2 6 <h&«iH^£/£3i||«Jf (B) 7 2 7 

<t l t -r £ t & n. 

[0 0 8 3] igttJf (B) 7 2 7(4^>^J|. (Ta) . 

(Ti) . ^Uyx> (Mo) . ?>t/X7-> 
(W) a»6»«ttfc5cJll. *fctttf]a27c3ti£±l£#-£-r 

Mo-W^I. Mo-TaMg) T J Jgfi£Tnt;£& 
<. ittg (A) 7 2&\tmt&>-5>)\, (TaN) . S 
te*>yX5"> (WN) . 'S.it^^y (T iN) I, £ 

(A) 7 2 6li5'>^Xf>y | J+l-'f 7^>->'J-y- 

[0 0 8 4] g=fc. ig^g (B) 7 2 7«fgffi^b<^0 

<• #tSiISicML-T«3 0 p prnKTit^it 
HAtf, ^>y*Xf> (W) tegg^MS!?* 
3 0 p pmOTit5uiT2 0 fi Q c m^TFOitiSin: 

[0 0 8 5] ig*/f (A) 7 2 6te 1 0~5 0 nm (*? 
SL<IJ20~30nm) iU i#ttJf (B) 7 2 7li 
2 0 0~4 0 0 nm (Iff £ L- < «2 5 0 ~ 3 5 0 nm) 

-y'yKiUcX/t^^ffiT, r;Ur/> (Ar) #X<t 
£?Si (N 2 ) ^4lALTiii (A) 7 2 6SrS-ft: 
9>?Z.T> (WN) T5 0nniGDJP$«Cfl£fiJcU ill 

(B) 7 2 7 e\VT2 5 OnaOJPSIcJBfifc-r*. 
^StlT, WKtt67y^>^f> (WF 6 ) 
SiBViT»CVD«T)grtt«uit>T*4. 

[0 0 8 6] ^-rntCLTt>y-h«ffi<hLT{»fflT-5 

OtfQcmWTI^ut^IJlK Wffl|ti&.fl*5i£ 

^izmmtezo^nyiTtmtfg'^m&izitmmttfmm 

*6*9 9. 9 9 9 9 %C9W^— y-y h?rffll\ $6 
{Cfigfilief testis 6 O^FM^Oji ^ <fc v iZ+ft 

[0 0 8 7] (A) 7 2 6{CTaNK^. 

S«S (B) 7 2 7tCTa^^fflt^«^|c«, RtRH 
XAy^ftT»fiE-r*^i*tRr()lT**. TaNfttT 
a$r^-y-y h i LTX/t-y 9i3?.\zA r igftog 

m\t2 0 tiQctomm-c&Kit'-bmmizmm-rzzttf 

/5«©TaHlO»tt*f4i 8 Q/z.QcbSK-C 



[0088] fcis, h*l&hj&«, mnm (a) 726 

©TI:2~2 0nmggOf^T l J> (P) £ h*— 
Jk*H*cfcHWrK:. ««g (A) 7 2 6tfctt#tl 

(b) 7 2 i&mmiz&m-tzrjwj&mTcm&y- 

ntCL-Tfc, ««J| (B) 7 2 7BfiM$SlO~5 0 
M QcmCD^ffl fT -3 £ t idW* L 
[0 0 8 9] JfcC, 7*hUVy 
7 7>f — ©tSffiSr&fflkTkvT. hVXi? 7 2 8 a~7 
2 8 f Sr^fiKU zS«S (A) 7 2 6 (B) 7 

2 7 jg-ex^^>^bTy-h*H7 2 9-73 
3£sg»l3g|7 3 4^fl?fife-r^)„ y-hftH7 2 9~7 

3 3i§iffii7 3 4ll «®S (A) *'6^7 2 9 
a~7 3 3 ai, jS*Jf (B) 7 2 9 b ~ 7 3 
3 bi:#— ftilTM^nTl^ (EI 8 (A) ) „ 

[0090] zcDwmiztitfzMitfi^mfami 1 

5. 7 16ty-htI7 2 9, 7 3 0t©fl!lH«6 

hi o <d) t^-r. mmizAvt^mfrmi 1 9ty- 

H1S7 3 3, $»B2^7 3 4<7>K«?r0 1 1 (D)(C 
*-T. 010 (D) iScktfEli 1 (D) fciJUT. y— 

[0091] in (a) &&zfmmm (b> 

^Djgy^Xv^iSM-&-7 p 7X-7 (Inductively Coup 
led Plasma: I CP) x.y 9->#mmzm*2>£&^, 
[0 0 9 2] I CPl7f>^§gf|Hf;W 

CDX->^>^te«. X-v^yffXKC F 4 «i:C 1 2 <D2 

moflx&fcmmzmAi,. n^o. 5-1. 5Pa 

WSK(ilPa) tU K*tt£«£2 0 0-1 0 
0 OWWiiS^fe ( 1 3. 5 6MHz) mt)&3Uja?Z>. 

Jitfefimzn. s^UTXTfummzmnTzztiz 

I C Ply?>i'gB5:ffifflt'li Z.£.\Z 
£9. W&£*<7)®t^&JgKfc2~5nni/^©Xy^>y 
>i^£*§<3;i<t:asT#<5, J5*«»r::<fc&<x 
■y-^ > yr -5 1 0~2 0%S^CD«^TX^ 

^©«ffcT%<i:cox->^>^<7)jl^J±lrttJcT-5 
<y-Mfi«K7 2 5) ©»Rlttt2. 5~3Tf*4©.. 



(10) #BH¥13-144027 
-ft;->U=i>jK*^it}Lfcffiti2 0-5 0nm@Sx-v^> 
[0 0 9 3] -E-LT, I$TFT0nft^STFT 

Tc^inox^ (n-H-7"ig) ^fT^o y— bmm 

7 2 9-73 3 fYXi? i LTgei^WlCnSJ#4 

^^{^-r^TM^7cmiLT^ior^> | j> <p) ois 

mt 1 x i o 16~ 5 x l o 19 atoBs/cB 3 ©i8aueBT^ 

d<7)J;5tcLT. EI8 (B) tc^T J; 5 
#«*Hfc«jR*nS!^«««*7 3 5-7 3 9 £ Jgfig 

•r-5. 

[0 0 9 4] ^tC, nf t^HTFTI;i3HT> 7 — 

I«*«*0»fi!c*fr5 (n + K-^Ig) . if. 7* 
hVX^Srffl^, Uy^H07X^7 4Oa~74Od 

ni^ftl^7 4 1 ~7 4 

-r§^*E^7C^{C«U > (P) f©ii«UX 
1 0 20- 1 x 1 0 21 a toms/cm3wj8«*gBB<t^:S«t-5lr 
7*X7^> (PH3) Srffl^fc-f :*> K-yffiT'fT^ 
(EI8 (C) ) . 

[0 0 9 5] -E-IT. pftMSTFT^Mnft 

#c*3l#:Jl 7 1 5 , 7 1 7i;y-7S«*<to:KH> 

®«£T5i$«SplPFM#>««E7 4 8, 7 4 9£JgJ5£ 
T5. i^Td y-hll7 2 9, 7 3 1 Sr^X^i: 

^fflTFT**J«-r**«*mWMl7 1 6, 7 18. 7 
19H 7t KXi'Sffl^Tl/yXhYX^ 7 4 7 a 

[0 0 9 6] ffiS&p£!7*E4M8tt7 4 8. 7 4 9tt^ 

(B 2 H 6 ) *m^tz^*>V^zf ; &T:WtfttZ>. 
C<Dm*SL<Dtila> (B) }iStt3 x 1 0 20~ 3 x 1 021 
atoms/ciii3i:fj:^J;3tc-r-5 (0 8 (D) ) „ 
[0 0 9 7] COSi|gpi»®i7 4 8. 7 4 9 

ictt, sai^c^Ty > (P) j&«ssjn2*i-cn-c. jg 

»«pffl^*e«lfiH«7 4 8 a. 7 4 9 aC(ilX1020 
-1X1 0 21 a toiDs/ciD3c9jtST» KiApS^ffttfi 
S748b. 7 4 9 blctel x 1 0 '6-5 X 1 O^atom 
s/cm3cDJiST U >*«^* CC9lST^ttlt--5 
#D> (B) <7>jgg£. ^*n*'J>CD«ft©l. 5#> 
S 3 it p f 1 ^ ^Jl/^T F T (7) V — xm®.£i 

a. 

[0098] i9 (a) tc^r^oiz, y— h 
«T»j«-rntfAiAj ^-rtucLT*>«^^7 5 0 
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JPttl 0 0-2 0 0 nmiT5. 

[0099] cct. mtisv^ymzm^zm^z 

(Tetraethyl Orthosilicate : TEOS) £0 2 ££2I 
•q Kj£EE?j4 OPa. S«ilS3 0 0-4 0 0X.L 
L, &/Si£-(13. 5 6MHz) tt^j^O. 5-0. 8W 
/cu>2 -arT^fig-r^. d <h#T£-5„ myitis <J 

^>m&m^zm£;izte. ^xtcvdsts i 

H 4 . N 2 0, NH3*»&f^«$*l*B6{tSfft:->y=l> 

m, stiisiH 4 , N20^efpia$n-&^ft^b->u 

?j20~2 0 0Pa. l«SS3 0 0~4 0 0'CtL 1 « 
fltt (6 0MHz) mtim&O. 1~1. 0W/cm2T^T 
5££:#T#-5. Sfc, S i H 4 . N 2 0, H 2 #"E.f£§5! 

ft^'Jn^^C^XvCVDjifS i'H 4 . N 
T-S. 

[oioo] *n^n©*a?T*io£njfcni! 

fto. -€-©(i&{C. tf— 7— — ^fc«7tf>H 
)V7-—)im (RTAS) £i6fl§-r-5 £<fcA<T£ 

T. !ffSL<H0. lppmaT©S**BafT4 0 
0-7 0 0t..ft«St:ttS 0 0~6 0 OrTfT^Ci: 
«L<, #£i6«-m5 5 Ot:T4P#W©j»j&3S* 

ff3o M7 0ii:iSf!iSW^7^1' 
I«*fflt>s«^i:tti/- if— JMSSflUr** (0 

9 (B) ) . 

[0101] SttftStf) $ 6 fc, 3-100% 

0>**£-ttr&ffl^-e, 3 00~45 0t:ti~i2 

7 0 1 <Z>mW;&t>W-&tt3 0 0~4 5 0X;<Dtom!&miZ 
«fc 0 TifeBI 7 0 2 <nmt&it*m<t~> 'J3>I7 0 2 
b , {SS*g|ilg| 7 5 0 omitmtis »J 3 >Jg£co*m£& 

[0 10 2] »tt^*5«ttX7Km<k«XS^7L-fce»\ 

mmtmmfr e tzzmmmm 751*1. 0 - 2 . 0 

K. BCB (^>'/->i7P^» ^^ffltSCtAl 

mmzms'ik. mm^-tzfi 

>J-f 5 K*ffl«r»4»^lZ»4. fU->^-7>T3 0 0 



x¥±-zm^xmm±ffiizmifiLf£mi, *yb?u- 

t-7">T2 5 CCT6 0#j&|&LTJgJ&-f ^Cli^T 
[0 10 3] JilB]|ftlH!t***tttik«Tf»fijE'r*CltC 

*nmm<D<koiz. $km$&®m 1 5 0 1 l 

[0 10 4] 7* hTX^Srffi^. ffife<D/t? 

^I>^i7 ;P$r^-T-5. n>^/7 JlCDBlfc 

itP?^ x-v7->ifmzJ:<ofto. x^> 
^#XKCF 4 , 0 2 , He©fi£#X£m>««««» 
A»6l«*«WIie«R7 5 1 ^fiTx-y^^U ^© 

I7 5 0^l7f>m. SSfc, ft«#i*#:Ji<icD 

0#iTy-Mfi«Bt7 2 5*Xy^>y-r-5C£lCj; 

[0 10 5] tl/T. i»«ttOffeWlt*X/t.y^ffi^Jt 

£Jgf£L, Iyf>jrcj;oTy- XiBH7 5 2-7 5 

6 £: K U-f >ffii& 7 5 7 ~ 7 6 1 &tef&t Z>. b*U"f> 
fi«7 6 2ttBt»r*B*©HH'>E***-r. 

h* I/I* >iail 7 6 1 teililflttJli: L-xts^-r-s b<D 

T iflg£5 0-1 5 0nm(Z)Jl£-Cfl£fifcU 
(Al) $3 0 0-4 0 0nmCDm2T~Bf&LT&&t-r 

So 

[0 1 0 6] 01 0 (E) tedOttSUC&ttS.fttf^ 
#g 7 15, 7 16. -5r'-h«®7 2 9. 7 3 0. V — 
XBB«7 5 2, 7 5 3*«tt)!HH>fi«7 5 7. 7 5 
8C9±Sp05r^-ro y-XiS^7 5 2. 7 5 3«@^ 

h^-JKCcfcoT, att¥«fr«7 15. 7 16 
t-etl-fn8 3 0. 8 3 3T«igcLT^3. ^^c. h* U- 
-f>S2^7 5 7". 7 58H8 3 1, 8 3 2 
1715, 7 1 6ift»lT^I>. 

[0 10 7] mmz. mn (e) •vit^m^m^-mi 

19, y-hfl7 3 3. tiEi7 3 4.'V.-XEI 

7 5 6iiJ;^>*l/-f >ffi^7 6 1 <7)±®0S-^L. V — 
XgB«|7 5 6«3>;5'^ 3 4T, h* L-f >ffi^ 7 
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61ttn>^i7hgP835 ■Vttl?ftg,Vi¥m#m 7 1 
9£&iBgbTH-5. 

[0108] ^-rnicLTfe. fsiw^tJc^w-r-s^tf 
[o i o 9] zovtmT'frmimm&if 3iTFT®# 

1 0 0%CD7K*^ty#ffla4'T. 3 0 0~4 5 0'CT 
1~1 2B#F B 1©^®S^fTPi:fi<, 

±3fc»fflSfc«fc9««lfiftIt7 5 0^, TJfcfl£7 0 2 
K:icffftr«**«Att¥iHfHt7 15-7 1 9izmm 

7 15-719 «t»«D*:|«S«£* 1 0 '6/cni3j^-p 
fr*Ct3jta*b<. ■e«fcJ6{Ctt*m2:5X 1 0 18 
-5X1 Ol9atoms/cm3gg#JrtS 3; L<^„ 

(H9 (C) ) . 

[0 110] Z.o LTI^-©S1£±lC. ffiffil(Hl8S©TF 
T <hiif^ggO(l^T FT t Lfc*K£5&«S-li:S d 
i#TS<5. tt»0BS»Ctt*l©p^i'^;H!TFT8 

0 0, gl©nft*;HTFT8 0 1, g§2C9p^ 
^;HTFT8 0 2, ^2OnftMSTFT8 0 
3. iii3R»KttiB*TFT8 0 4. «J#&«8 0 5i&«* 

[0 1 1.1] K«»lHl!SCD^lCDp^-v^;USTFT8 0 
OKtt, S«*«#:^7 1 5 iC^^^^Jgfi£^8 0 

a. 8 0 7 b, HW>S«8 0 8 a! 80 8b£#L 

fz is > y )v h w > co« jg & m l t ^ -5 . 

[0 112] Sl©nftMITFT80 1 Kte. ^ 
tt**#B!7 1 6fc^r*;i/»riS««8 0 9. ir*-h* 
*§7 3 0 tl^LDDfi«8 1 0, y-Xi«8 1 
2, HH^SllSitLTt^. C©LDDI« 
(CiJUT, y-hfffi7 3 O ilS^LDDS«©f t 
^^g*(S]<Z)fi$«0. 5 — 3. 0«ra, IflKli 
1. 0 — 2. 0«mm. n^i-^^TFTlC^Jtt 

'J 7 CDS! ££8^, TFTffl^ftWihnci^Tt 

[0 113] KI!)(Hl?S0^2 0p5 1 ^^;^TFT8 0 
2«|SIt||(c. g1*¥*#M7 1 7\Z?-\*)VMf&fai$.Z 

1 3. Jft«ftp£7ffi«rtB*fti&j£*y->tfi4g8 1 4 
a. 8 14b. h*l/-f>Sli£8 1 5 a, 8 15b£WL 

[0 114] S2©nft*;HTFT8 0 3 fctt, A' 

K¥«*II7 i 8K?r*jp»j*««8 i6, y-bn 

!7 3 2<!:-M{ift:5LDDftt8 1 7,' 8 18, V 



-Xf«8 2 0, HK>««8 l-9*t»jER$nTV> 
•5. IOTFT©y-hfl7 3 2iIft5LDDMt 
©15fc0. 5-3. Ofim, fftKttl. 0-2. 

^CO^r^^S^loKDg^tiO. 5 — 4. 0/im, 
L<&1. 0-2. OwmfTS. 

[oi is] mmr f t 8 o 4 g^iS&sg 7 1 

9lC^-v*JH^/&^8 2 1 , 8 2 2, LDDgl8 2 
3-8 2 5, y-^ifc»KH>(S*8 2 6~8 2 8 

0. 5-4. 0 //m, #3; Kdl. 5-2. 5/zmT 

**. §ai2^7 3 4i, v—hiamtmv 
an^^fSL^a^mt, mmr ft 8 0 4©kh>« 
^8,2 8\z&m-rz>*mwm8 2 9^g«j$$i8 0 

5d*»ric$nT«r»*. 0 9 (C) T1WTFT8 0 4 

[0 1 1 6] 01 2ttB*a8cDe«-Bi*^*^-rj 1 iB 

H^H^-TA-A'Rffffi^igg (C) tc^-r 
®^a5O»f®0JC*K£:UT^S. I$TFT8 04©y 

-hfi7 3 3ii m^tiT^u^y—b^mm^-ft- 
LT^<DT<ng,vmzmftm 7 1 9t$fLTns. 0^ 

-f>ffi«, LDDi**t»(SSntH4. 8 34 

(±V-Xffi^7 5 6tV-X««8 2 6 <fcCD ~l h 
SB, 8 3 5Hh'l/1->E»7 6li:KK>I«8 2 8 
£«rj>^ hg|5T&.£o «Jt§»8 0 5«, iB^TF 
T8 04©KW>S|E8 2 8*^lftt§fi#I8 
2 9*t^- h*ftg$|£:frLT&SBBi§i7 3 4 ZMfcZm 

[0 1 17] J^W^KLTT^tV ^VMJ^XS 

ThU^xlKlt ■iRa*«tlWK»lHlBK3!)ft«fc*i; 
TjgtfJ&«jg©TFT£8HBLT^-5„ ^(Dtztb. Z.<D 
757-4-J-?b 'J *X£«$ffl^£«^3fc^B©ftf£ 

[0 118] *^lMtttIiTFT8 0 4©H 

W >E8I7 6 1 S-eo^*iiiS«MiL-Tffl^Ti3 

L-^U KW>EI§?7 6 1 (Cft^WfC^^tl-SJ:^ 

fc*9i* «Kt?& & B*m«« £ £ Tigris 
[o 1 1 9] ztz. *mMM\t&m%wzm^tc¥mft 

&M®BfCfE^T3<.&gte&U„ ££>tC, LDD®®© 

[0120] mmm 2 j s^sgfisj 1 t-«. #&ft 
Kfca lt*m#jr 1 nmmmmm 3 tc* Lft^mx v 
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[0 12 1] 7 7-^X7Z-JK;iO#if# 

— »f- 7 = - ;i/ £ Sg L TISIH4 € &.Wt z> ®e? \z is n t 

[0 12 2] JMfrHKtt, 4#BB¥7 -1 6 1 6 34^ 
SB. 4#M¥7 - 3 2 1 3 3 9#^«Sfctt»BBSF7 - 1 
3 1 0 3 4^^0DffiS(C*3ttSU— tF-flgjtlH 

(w--tf-r--;ne) ic ^mmmmmmmmm 
[0123] uts, ±.m'&mz*m5£w$:m^tz'&. 

[0124] [SISStfiJ 3 ) *Hia0»JT«*^J 1 . 2 K 
ftoTf£SSLi£7*7^:/vMJ?X*«a*S. Ji'f 

^ h >; ? xmmgkm*mm&ftm-?z>j:m&mwT 

£>. £T\ 013 (A) iZ^J:olz. 09 (C) 

mttnTtz&x^— y-9 o ia~9 o 1 f^-jgfig-r-s. & 
[0125] ^mmmx'it. sn^ffTftsx^- y-9 

0 la~9 0 1 fiLTJ S RttfiONN 7 0 0 

^et-TMits. myt£mmmmiz£-oTffi7£<D 

5 0~2 0 0*CT*n^LT®<b5-e--5. ClCDctpKbT 

f¥m-$ti^7,^.-^tmytii^mmm<o^kmz^xm 
[0126] ztz. mmmmvt* nrnftttizmmm 

£H£l. 2-5/imiL, ¥^2L1J5~7/j 
m. ¥i$¥SL 1 <hJ6g|$©¥gL 2 tOJt* 5 
tT-So ;:cc>££fiiJEcD^-/1-2jtt± 1 5° KTit 

[0127] X^-+t- 9 0 1 a~ 9 0 1 fC9ffiBttffi«H 
ft«LTt)fiM5 > .JfJL<tt > mi 3 (A) T*-f=k 
SK, H*flp , lC*lr>Tttl<l"f >&M7 6 1 (Bi3$ttt 
<Da>?? hgB 8 3 5 ia^T-g-ogp^^a^.fc^ 

hffi8 3 5t;:X^~ tJ-ffl©8MgSr3fe«-r-5£<!:T 
[0 12 8] tom, S(Sli9 0 2^f6Et5. ffl^ 



SBtclSttfcX^— #9 0 la~9 0 1 f<£>$8SB^£^t:> 
^fSj{r^LT7t*>y$n/j:^m«^2 x*mJKT£& 

IS±fCfcX^— !f9 0 1 a~9 0 1 e£J£j£LT;fc< 

^t'>yig(r*3tt^X^— y-<hLT©**<39©fiJ 
<t, »«ft^6TFT*««-r*ja**#*J:t3WT€r 

So 

[0129] ttfomm 903 (cii. j^®! 904, mm 

itlTft5*t|SHl9 0 5i5<fctfS2lS]®|9 0 6£jg/£ 
ilftlg9 0 4(iTi, Cr, A 1 tiE* 1 5 0~ 
3 0 0nDaOjl$T-«fiE-r-5„ fLT, @i iff SB £ IK ©JESS 
^»fi£$tt>fc7-^-7^ 7vMJ^XS«£*ff3j*;|&£;£ 
i — jUj^J 9 0 7Tft59-£-*rti-£« ->— JWjW 9 0 1 \Z\f7 
-f7-9 0 8A^nwt, ^®7-f7-908i 
X^— tr9 0 la~9 0 1 nck^T^—fclWMteftoT 
*tfa»K£7^7^ h 'J ^X*«t7>tft5 0^-e-?> 

[0130] Hs«®ra£ttA*m9 o 9^a 
Nmmomiz. mmizMLxmmm^mm^iz^itt^ 

TH.Furue et al. ;Charakterist ics and Drivng Scheme 
of Polymer-Stabilized Monostable FLCD Exhibiting 
Fast Response Time and High Contrast Ratio with Gr 
ay-Scale Capabi 1 i ty, SID, 1 998 j , iT.Yoshida et a 
1. ;A Full-Color Thresholdless Antiferroelectric LC 
D Exhibiting Wide Viewing Angle with Fast Response 
Time, 841, SID97DIGEST, 1997J . fs. Inui et al. ;Thre 
sholdless antiferroelectricity in liquid crystals 
and its application to displays, 671-673, J. Mater. Ch 
em.6(4), 1996j . $ fc«*H^fffF^5, 594, 569^£#B§ 

[0 13 1] ^Oct5ICLT013 (B) \Z^t7 f ^r 
■< h 'J ^X^^S^gfi^fig-r-5. 013T« 
X^— tt 9 0 1 a~ 9 0 1 e^ffiiftlsJgSCDT F T±<D'PU 
< £ V-Xi3^*5cty: K K >®m±\ZiZftf ij LTf 

[0 18 2] Ell 4tt7^T^7?h^7lfi0±S 
-;U^Jc9{4MM^^*f±®0T^-5. ffl^ggl 4 0 0 

(Dmimzmwim&tLTm&m^mmwi&i a o i tm 

^«^K»IhIS§ 1 4 0 2#iSW-£nTH-5„ $61C. 

oic pu^*^ y&<t*©{i*§-®gisi88 1403 t>#*n 



) 
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[0133] -ett, z.nz<z)m§!i®&itmm&®i 4 

1 1 fCtoTfl-S&AfflASfrF 14 10 iS5«*tlTt» 
-5. Bj^gC 1 4 0 0 Ttt^S«^K«l[USS 140 1*6 

Mft-r^y- hga^p 1404 iimmmnmrnm® 1 4 
0 2 y—.x£igiti 4 0 5>&*vmj?x# 

{c^HbTa^Sr^L. ^fflimrte^ti^tiiimfTF 
T8 0 4 <h«^»8 0 5*ig8W^nTVi-5. 
[0 13 4] B*«K:4JJf»TKWSn*^^— 9" 1 4 0 
6«. 01 3T*Lfc7^- 9-9 0 l.f.fcftjfcT-Bfc© 

IP*.. H^g|5$«)5)c-r^)H*©^Jc^T-&X^- 
-9-co^©fiJ^tt2 0-1 0 0%<fcT££fi^. i£ 
KlleJggg&fCiStt&X^— 9" 1 4 0 7 ~ 1 4 0 9 
©SrM^cfc^fC^j-Tfc&^U 0 1 3T ifcLifccfcS (c 
#T F T© V-X&<fctf K U-i >SH^OfiBfC*t»-i±T 

[0135] ->-;PSlJ 9 0 7ft 1S701 ±.<Dmmffi 

140 oij.fcyc^^ff^gjip!^ i4oi. mmm^rn 

SlleISS 1 4 0 2 . -Z&mcDm ^yj&if 0S§ 1 4 0 3 CD^Mftl 
T&^>T. naPAffi^SS^F 1 4 1 0 ZQ^toMlZBrn-T 

[0 13 6] Z.<D£.oUT9't4 -/V h U ^Xl^H^ 
SSIfflM^il 5CD^0S:fflHTUi?qT*. Ell 

0 i ±{c^fiK$nfc, BmgE 1 4 o o t. fe&m^mwi 
ass uoii, wmm ! f%wm® , & 1402 t-eci© 

« ^fflStSSS 1 4 0 3 tTisjsns. 
[0 13 7] mmmi 4 0 0{CttH3$iTFT8 O 4t« 

1E«^K»IhISS 1 4 0 1 £. H#ff ^ffiiftlDSS 14 0 2 
tt*n-e*T.y— hS«7 3 3£7-XiB*l7 5 6TI* 
TFT8 04l:««LTV>5. 7 1/^v^l/T'U 

> r-U"— h (Flexible Printed Circuit : F PC) 

1 4 1 3 jWlffAftH? 1 4 1 0ICgi^LT^TBi»« 
*tft<h*£A2rf StfHCfflt^S. 7 T^'J >h+r 
~+7hl41 3tt*t&ttflf 1 4 1 2Tjg#&gg£il5Je> 

tsfsnins. ^LTS^ge«ii 4 i lT^-n-en 

0«»aKK««LTlr»*. *fft*«9 0 3Kte 

[0 13 8] C<7)<k 3 jSgBW^ SUgfcl 

1. 2T**Lfc7^^7vMJ?XS«£ffl^TlJfig 
TSCt^T^S,. #J*.tf, 09 (C) CO^itWT^^- 
^ h ij 7X*M£m>fttt£a^cD&|I 1 S^gB# 



**Hf§¥l 3-144027 
[0 13 9] (£ttft|4) *Jg^J 1 ~SHig0iJ 3 -eti^ ^ 

a*. ^s^BJ^TFT^ffl^-s^^SMT^ntfipR 

[0 14 0] H^lftCltt. 7?f^^Thgi7XMOE 
L (ll/i7hoiP5^7t>X) ^k^B^^t^X" 
(ll/?hD^D5^X) S^B 

£fwr*»&K.- *m#m<D v— 9 s - 7^-;hsk 
[0141] 7-— ;wie©tt#© 

-trX#jgJHT£-5. fot, T Z^r-i h 'J E 
L^^B^T^tV 7*V hU^X^ECS*SB€:fP 

#Jife. H7~9T«WLfefpJllSt#3mUTfP 

[0142] C*SS«»J5] *B»91ti:, T^^^yvh 
U^XIiiiigI^7^f^ X*v h U ?XUE 

t««iriET**. IfgSiLTtt. A-v9-;pn>tf 
a.-*, "rVZllti*?, tfx***^. 

9-bfy— >a >^x5 L A*£*«±tf ens, 

[0 14 3] Ell 6 (A) V9-^n>t;jL-^T 

2001. mmxfj^ 2002. s*a5 2003. 4^- 

K 2 0 0 4T'ffil&t-tlZ. *S»itt*Sii2 0 

[0 1 4 4] 01 6 (B) ttt'^^/^TfeO. 
2 10 1. 2 10 2. 2103. «lf^ 

X-f -^^2 1 0 4. 10 5. S«tg|52 1 0 

6T«5n5. *P^BJ«*^SB2 1 0 2^-^COfiS 

[0 1 4 5] 01 6 (C) «=f-y;PS?x^X7*U-rT 
^0. W2 2 0 1. S*gI2 2 0 2, 7-A352 2 
0 3i»5(jtr)THS. *®^B^«S*^2 2 0 2^© 

[0 14 6] 016 (D) Hrl/tY-AJfdit'rt 
y-Afc£©«^iSft«S§Tfc9. C P U^O«^lHlSS 

2 3 0 8. G«i$ff:2 3 04a£*«J|ftSnfc*#2 3 
0 1 . n>hD-52 3 0 5. S^SP2 3 0 3. *^2 

3 0 Hrffl^iA$nfc^gC2 3 0 2Ti6EStlli. S 
^BC2 3 0 3t**2 3 0 lKa*i&*ttfc*3S«2 3 
0 2 itt, .Bi;«i**SLTfeAV»U. Hfl#££:S* 
SBt L. ft««rM«^S«^LTeAtiA:2 3 0 4© 
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v ?-k >d— ammztfto i^xm^mt-t * z. t t 

T#-5„ £7c, *#2 3 0 1 i3/hD-723 05i: 

*^a$2 303 iti. ffis{c«^^ea-r-5fcJ6fc*^ 

iHf <hLTt>&tiU -tr>U-gB2 3 0 6, 2 3 0 7^ 

VTmmmm&fcteytmmii lt 

^352 3 0 2. 2 3 0 3<7)^«(C^LTSIig-r^Z:t 
Steffi 2 3 0 3tt«*aCRT$fflH 

[0 14 7] 016 (E) tt7*a^7A«:|B»LifcaE» 
m& («T, E&JKfrilff^) £fflH*7*U— 
0 , 2(:fic240 1 > g^gfl 2 4 0 2. X fcf-77-gB 2 4 
0 3. ES1*2 4 0 4, SfX-f7f 2 4 0 5TI^ 
^t*3. la^SWfclCteDVD (Digital Versali 
le Disc) <$>i>)\>j f-r-CX? (CD) &£*£fflt,>. 

^mzfaif^A<Dn^^imm^ e^ty-A (*t 

«:rH:'7*-A) ^ h£^Lfctff$83l^& 
t'Srff 5d<t75iT€^). WiS^gB 2 4 0 2^-E- 

[0 14 8] 016 (F) (ify^M^^TJD, * 
#2 5 0 1 . 2 5 0 2, ^BgSB 2 5 0 3, jgf£X 

-f7f2 5 04. §«g& (0*L£:t>) 
*S^W«S*SI5 2 5 0 2^-?-CDte<7)^Sj|H]SS(7)f^SlC 
fig L Xm SST -5 C i 75*T £ -5 . 

[01491017 (A) \t.yu>hmfu-J^i7*f- 
Tr&O, 3tjR3t*»*J:^**S«2 6 0 1. X7'J- 
>2 6 0 2T#§fiSc;£*l-5„ *^««*gB^>-?-©flao 

017 (B) HUT 
S^n^x^-T&r), *#2 7 0 1. 3fcaStt¥JR*S 
efctf**SB2 7 0 2. 5 7-2 7 0 3, X7'J— >2 
7 0 4T#ffiS£*X3„ *S^BJ«*^Sg^^<59teOK 
ftlHlK©fP«fclBUT**T*^4:J&iT#«. 

[0150] ft*s, 0 1 7 (C) IC, 0 1 7 (A) tsj; 
#0 17 (B) \Z&»Z%Uft^ft*$£tfi&im$LW.2 6 
0 1. 2 7 0 2(Dffim<D-M&*?. 3t«3t*3R*«tat 
g*gfi 2 6 0 1. 2 7 0 2 teftifg;>£^& 2 8 0 1, 5 
7-28 0 2. 2804~2806, ^-fi'D-fyi'i 
7-2803, f-AXyUy^-2 8 0 7, 
8S2 8 0 8. &mmfa2 8 0 9. «l*7t^2 8 1 0 
T«fi££n-3„ &«t£3M%2 8 1 Ott*ft©3t*U->X 

[0 15 1] HI 7 '(C) TttJ&HS^gS 2 8 0 8£ 

017 (C) +T&EPT*Lfc7fcg&lrttiIgjfc^>X 

-f-lPA^, I R7-f JPA&£*£^f:rT*>fiHo .. 
[0 15 2] 017 (D) Iffll 7 (C) (CiJW 

-5>till7t#^2 8 0 1 OWiSO— «**LfcBlT**. 
**JS«T'«. 3fc«3t*JR 2 8 0 1 ttU 7 1^7 ^-r '2 8 



1 1 . 7&K2 8 12, l/>X7H 2 8 1 3. 2 8 1 
4. AHMEtfe*^ 8 15, *7tl/>X2 8 1 
$n-5. &i5. 017 (D) \Z7p\stzytMft.¥m-£-W 

[0 15 3] CiTll@SLtoofc!>«, 

[0154] (HSg0i|6) mm&lixiz. n$--y>f 
^mmmxit, n?--yyit'fiom\z-$m<Mfr 

mi ©#8*Jfl^TU~ tf-7t$r^WLfc^J^01 8£ 
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Lfz¥-mttm<D3tmTkzfimffiiz \s~*f—ft&m#r*m 

fc&SJLTlzlSlW-rz. 
[0157] 018 fC&I^T. 1801 tt«fttt£$RT 

*ramm\z\zm®mi 8 o 2. #n«¥iss#Bs 

(£fcf;Jtt1Sa¥##Kl) 1 8 0 3 3W*j«a#lT^«. 
Sfc. S7tttS«l 8 0 lOTlCttU— !f-3t*K»* 
i3--Sfcii6<7)S:#t#:i 8 0 4 i^SEBSttS. 

[0 15 8] S7ttt*«l 8 0 1«#7X*«. 
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®x.*)v#-&mzmmLxh&i\ 
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^t^>^X^> (WN) , <g.it=f-?> (T i N) . 1 



(16) 



4#B8¥13-144027 



it^>^)V (TaN) Sffl^»Tt»SV». 
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0 3 zmm u sitfr 1804 t— m Rftiznxft&m. 
^mwmi 8 o 3<F>mmzm*mnz>'m-A.i>— *f-yt 

1 8 0 6 £cO*^X^J^-3fiStt ( I 6' / I o) **. 

0 < I o' / I o< 1 *fctt 1< I o' / I o^Mi^itt 
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Sf§-# U— tf-ft<z>*^x*;t^-&g£MS£ 
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0&A,TS8#t£*l-2>„ 1 8 0 4 W^ltffltC 

KV-*r-% \ 8 0 6 t££fC#|Sp&<f#5 

[0165] tf-TttLTtt, #§kn*m#mi 8 
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a&n«*^„ ^fiSWC&I^Tte. Y A G if — <D$fe 
2&ffl& (j^fi5 3 2 nm) tfflHTMJHfc&fi 1 ofc. 
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